great number of the present-day biological techniques require expensive equipment and time-consuming techniques which do not lend themselves to practical basic medical education. Unfortunately, electron microscopy falls into this category. A high-resolution microscope with the accessory equipment costs approximately one hundred thousand dollars and an expenditure of at least six months to train a qualified technician. However, a grasp of the principles involved and the useful application of the results can be quickly mastered by anyone with some knowledge of biology.
The first commercial electron microscope was built by the Siemens Company of Germany in 1939, after Knoll and Ruska? found that a beam of electrons could produce enlarged and focused images when satisfactorily controlled by electromagnets. Thus, the glass lenses of the conventional light microscope are replaced by a. series of electromagnets through which the electron beam is controlled much as the glass lens controls the beam of light. Since electrons are easily scattered, it is essential that the beam travel in a good vacuum and that the specimen be as thin as possible. Thus, all electron scopes must have a vacuum system which will deliver pressures of I(f4 mm of mercury or less, and accessory equipment capable of cutting sections approximately 100 millimicrons thick. While the electron microscope places severe limitations on the type of specimen which can be studied and the size of the area examined, it does permit the resolution of very fine detail at magnifications up to several hundred thousand diameters. At 500,000 diameters one inch of road is expanded into eight miles of highway.
If you will think of the electron microscope as an inverted conventional light microscope in which the viewing screen corresponds to the eye of the observer, it should be fairly easy to understand how the beam produced at the electron gun passes through the specimen to produce an image on the screen ( Figure I) . Few developments were made with the biological aspect of electron microscopy until the early fifties. Since that time progress has been rapid. Today every facet of cytological investigation is being examined. For many years the nucleus upstaged the rest of the cell. However, the electron microscope has brought the cytoplasm and the limiting membranes into the limelight. Some idea of the complex nature of the cytoplasm can be gained from Figure 2 . This plasma cell in the intestine of a chicken shows most of the salient features of a typical animal cell. 3 Anatomic, histochemical, autoradiographic, and labelled antibody studies at the molecular level would be possible on this cell.
The electron microscope is rapidly becoming a routine tool in medical investigation. The first course in ultrastructural research was incorporated into the medical cur- Morphologic identification and classification of viruses has become possible through the electron microscope. The role of oncogenic viruses has been clarified. Important discoveries are made almost daily. Figure 3 is a C-type viral bud from a case of leukemia in the cat. Similar viral particles are known to cause leukemia in the chicken and mouse.
Studies on the distribution of a virus in an infected animal
Occupational Health Nursing, April 1970 give valuable information on the possible routes of horizontal and vertical spread of a disease. Only recently the finding of large numbers of Herpes viral particles in the feather follicles of chickens has demonstrated that picking may be a possible method for the spread of Marek's disease (a neoplastic-like syndrome involving the nerves).
Only the surface has been scratched in the application of the electron microscope to the field of biomedicine. With new and better electron microscopes arriving on the market each year, procedures become more simplified and the reo sults more definitive. Molecular weights of about 40,000 can now be examined (the leukemia viral particle in Figure  3 has a molecular weight of about 10,000,000).~' -, -.! Figure 3 . An electron micrograph which shows two C-type viral particles (arrow) budding from the limiting membrane of a lymphoid cell. This virus is associated with feline leukemia. Magni· fied 72,000 times.
Other fields in which the electron microscope has been active include studies on the nature of defects in structure of crystalline materials (assisting in the development of new alloys), pigment manufacture, rubber reinforcement, polymer research, etc. The most recent application has been in the field of atmospheric pollution. Studies on the size, shape and composition of pollutant clusters may give some clue as to how they may be best combated.
